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THE NEXT 5 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


Finish review 


Notanswered 


rid MK is a 20-year-old, 63 kg male administered intravenously 750 mg of a drug. This drug is eliminated 
juris via the kidneys and liver. 
mem ne 


Fe = 0.37 
Fin = 0.63 

Co= 13 mg/L 
ket = 0.891 ht 


Cardiac output = 85 mL/min/kg total weight 
Quiver = 25% of cardiac output 
Qkiciney = 20% of cardiac output 


Calculate Erepatic 


Select one: 
0.905 X 
0.572 X 
0.931 X 
0.4034 


TOPIC: Pharmacokinetic calculations 
LEARNING OBJECTIVE: 
To learn the calculation of the hepatic extraction ratio. 


BACKGROUND: 
The hepatic extraction ratio can be calculated by the following equation: 
Eo Cree 


Where, 

E = extraction ratio 

CI = hepatic clearance 

Q = hepatic blood flow 

SOLUTION: 

Step 1: Calculate hepatic clearance with given values. 
Clitepatic = Fin » Clrotat 

Clitepatic = Fm + (Va - ket) 

Olyepatic = 0.63 - (57.69 L - 0.891 ht) 
Clitepatic = 32.38 L/h 

Step 2: Determine the volume of distribution. 


= 
750 mg 

Va= 13 mg/L 

Va = 57.69 L 


Step 3: Determine the hepatic blood flow. 
Q Hepatic = 0.25 - CO 


— 
Qaae = 0.25 (riga * 08 R0) 


Q Hepatic = 1338.75 mL/min 
Q Hepatic = 80.33 L/h 
Step 4: Identify the hepatic extraction ratio. 


_ CLitepaie 
ae Q epatic 
m 3238 L/h 


Question 2 
ID: 10291 


Notanswered 


80.33 L/h 
E — 0.403 


Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 0.403 
RATIONALE: 


Correct Answer: 
(Option #4): The calculated Eyeozce is 0.403. 


Incorrect Answer: 
(Option #1): The calculated Eneps is not 0.905. 
(Option #2): The calculated E... is not 0.572. 
(Option #3): The calculated Eresasc is not 0.931. 


TAKEAWAY/KEY POINTS: 


CL repaso 
The hepatic extraction ratio can be calculated by the following equation: E = === 


Q Hepatic 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 0.403 


At what rate should the drug be administered if the desired steady-state concentration is 17 mg/L? 


Select one: 
873.9 mg/h Y 
1104 mg/h X 
480.7 mg/h X 
489.1 mg/h X 


TOPIC: Pharmacokinetic calculation 
LEARNING OBJECTIVE: 
To learn the calculation of infusion rate for steady-state level 


BACKGROUND: 
The following equation can be used to calculate the infusion rate for the steady-state level: 


C. = an 

Where, 

C. = steady-state concentration 
Ry = infusion rate 


CI = clearance 


SOLUTION: 
Step 1: Determine the volume of distribution with the given dose and initial concentration. 
y, = Dose 
BIT 
_ 750 mg 
Va= 13 mg/L 
Va = 57.69 L 
Step 2: Calculate the desired infusion rate using a given steady-state concentration. 
a. 
Cs = ci. 


Ro = Cos - Clrotat 

Ro = Css - (Va: ka) 

Ro = 17 mg/L- (57.69 L - 0.891 h!) 

Ro = 873.9 mg/h 

Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 873.9 mg/h 


RATIONALE: 
Correct Answer: 
(Option #1): The calculated infusion rate is 873.9 mg/h. 


Incorrect Answer: 
(Option #2): The calculated infusion rate is not 1104 mg/h. 
(Option #3): The calculated infusion rate is not 480.7 mg/h. 


one 


upuun my. 


fe caicurateu niustun race 13 not 02. 1 gne 


TAKEAWAY/KEY POINTS: 
The following equation can be used for the calculation of the infusion rate: Css = uu 


rat 
REFERENCE: 

[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 873.9 mg/h 


Question 3 
Es What loading dose is required to reach a steady-state concentration of 17 mg/L? 
Notanswered 
Select one: 
LE 

m 981 mg Y 

982 mg X 

979 mg X 

978 mg X 


TOPIC: Pharmacokinetic calculations 


LEARNING OBJECTIVE: 
To learn the calculation of loading dose. 


BACKGROUND: 


The loading dose can be calculated by the following equation: 
LD = C; + Va 


Where, 

LD = loading dose 

C, = steady-state concentration 
Va = volume of distribution 


SOLUTION: 
Step 1: Calculate the volume of distribution. 
Va = Base 
2 
v= m 
Va = 57.69 L 
Step 2: Calculate the loading dose required. 
D = Css: Va 
LD =17 mg/L - 57.69 L 
LD = 981 mg 


‚Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 981 mg 
RATIONALE: 


Correct Answer: 
(Option #1): The calculated loading dose is 981 mg. 


Incorrect Answer: 
(Option #2): The calculated loading dose is not 982 mg. 
(Option #3): The calculated loading dose is not 979 mg. 
(Option #4): The calculated loading dose is not 978 mg. 


TAKEAWAY/KEY POINTS: 

The following equation can be used to calculate the loading dose: LD = Css - Va 

REFERENCE: 

[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 981 mg 


Question 4 You decide that the concentration at the steady state is too high and reduce the infusion rate so that 
1D: 45770 the new concentration at the steady state will be 11 mg/L. 


een 
fisgquestion | Calculate the time required to reach the new steady state of 11 mg/L. 


Question 5 
1D: 10285 
Not answered 


Fag 


ppm 


Select one: 
0.489 h X 
3879h* 
3.890 hw 
0.493 h X 


TOPIC: Chained Calculations 


LEARNING OBJECTIVE: 
To learn the principles of chained calculations. 


BACKGROUND: 
It will take 5 half-lives to achieve a steady-state level after any changes in dose. 


SOLUTION: 
Step 1: Calculate half-life. 


ka = 0.891 h 
In(2) 
n= RA 
_ _ In) 
4p = deh 
tp = 0.778 h 


Step 2: Determine the length of time required to reach the new steady state. 

It will take 5 half-lives to get to a steady state with any change in dose. 

5 x tip =5 x 0.778 h = 3.890h 

Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 3.890 h 

RATIONALE: 


Correct Answer: 
(Option #3): The calculated time is 3.890 h. 


Incorrect Answer: 
(Option #1): The calculated time is not 0.489 h. 
(Option #2): The calculated time is not 3.879 h. 
(Option #4): The calculated time is not 0.493 h. 


TAKEAWAY/KEY POINTS: 
It will take 5 half-lives to achieve a steady-state level after any changes in dose. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 3.890 h 


MK's CrCl rapidly drops from 111 mL/min to 44 mL/min. 


Calculate MK's new renal clearance. 


Select one: 
0.951 L/h X 
8492 L/h X 
0.757 Uh X 
7535 Wh 


TOPIC: Pharmacokinetic calculations 


LEARNING OBJECTIVE: 

To learn the calculation of renal clearance based on changes in CrCl. 
BACKGROUND: 

The new renal clearance can be calculated as follows after a change in CrCl. 
SOLUTION: 

CrClo«= 111 mL/min 

CrClomi= 6.66 L/h 

CiCluey= 44 mL/min 


Question 6 
ID; 47099 


Notanswered 


Flag question 


er] 


CiCluey= 2.64 Uh 
Step 1: Determine the volume of distribution. 


LEE. 

_ Bo ng 
Va 13 mg/L 
Va = 57.69 L 


Step 2: Calculate renal clearance with Va k«and Fe 
Clnenai = Fe - Clrotat 

Clrenat = Fe - (Va - ket) 

Clrenai = 0.37 - (57.69 L - 0.891 h) 

Clrenat = 19.01 L/h 


Step 3: Cross multiply to calculate the new renal clearance rate. 
6.05 L/h _ 19.01 L/h 
ALA 


z = 7.535 L/h 


‚Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 7.535 L/h 
RATIONALE: 


Correct Answer: 
(Option #4): The calculated renal clearance is not 7.535 L/h. 


Incorrect Answer: 
(Option #1): The calculated renal clearance is not 0.951 L/h. 
(Option #2): The calculated renal clearance is not 8.492 L/h. 
(Option #3): The calculated renal clearance is not 0.757 L/h. 


TAKEAWAY/KEY POINTS: 
The new renal clearance can be calculated by cross-multiplication after a change in CrCl 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 7.535 L/h 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


JY is a 75-year-old, 59 kg male who is currently being treated with 375 mg of metronidazole via 
intravenous. 


Given: 


Assume metronidazole completely renally cleared 
fu = 0.75 
AUC 2.16 mg*hr/L 
AUMC - 617.98 mg*h?/L 
Cardiac output = 85 mL/min/kg total weight 
Quiver = 25% of cardiac output 
idney = 20% of cardiac output 
Hematocrit = 0.45 


Calculate Egenal, 


Select one: 
0.017% 
0.1574 
0.863 X 
0.885 X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of renal extraction ratio. 
BACKGROUND: 

The extraction ratio can be calculated by the following equation: 


_ Client 
Bene 


Question 7 
1D: 10299 


Notanswered 


Fag question 


were, 
E = extraction ratio 

Cl = renal clearance 

Q = renal blood flow 
SOLUTION: 

Step 1: Calculate renal clearance. 
ClRenai = Dos 


_ S05 mg 
ClRenal = 72.16 mg+h/L 


Clrenal = 5.197 L/h 
Step 2: Calculate renal blood flow using cardiac output. 
Qenat = 0.20 - CO - (1 — hematocrit) 


= mL/min 
Q Renal = 0.20 - (85 rrr bady wega ` 59kg) (1 — 0.45) 


Qhenat = 551.65 mL/min 
QRenal = 33.099 L/h 


Step 3: Determine the renal extraction ratio with renal clearance and blood flow. 


— Omai 
aE, 

_ 5197 L/h 
E- 33.099 L/h 
E -— 0.57 


Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 0.157 
RATIONALE: 


Correct Answer: 
(Option #2): The calculated Ex... is 0.157. 


Incorrect Answer: 
(Option #1): The calculated Ena is not 0.017. 
(Option #3): The calculated Ex. is not 0.863. 
(Option #4): The calculated Ex. is not 0.885. 


TAKEAWAY/KEY POINTS: 
The following equation can be used for the calculation of the renal extraction ratio: 


— Cinema 
= Q nenat 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition. Philadelphia: Wolters 
Kluwer. 


The correct answer is: 0.157 


How long does metronidazole stay in the body? 


Select one: 
0.120h% 
8571hX 
0.117h% 
8.564 hw 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of mean residence time 


BACKGROUND: 
The mean residence time can be calculated by the following equation: 


— AUMC 
MRT = “que 


SOLUTION: 
Step 1: Calculate mean residence time. 


— AUMC 
MRT = “que 


_ 617.98 mgsh’«L 
MRT = metal 


Question 8 
ID: 10298 
Notanswered 


Flag question 


MRT = 8.564 

Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 8.564 h 

RATIONALE: 


Correct Answer: 
(Option #4): The calculated mean residence time is 8.564 h. 


Incorrect Answer: 

(Option #1): The calculated mean residence time is not 0,120 h. 
(Option #2): The calculated mean residence time is not 8571 h. 
(Option #3): The calculated mean residence time is not 0.117 h. 


TAKEAWAY/KEY POINTS: 
The following equation can be used to calculate mean residence time: MRT = AUMC 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 8.564 h 


What renal process(es) is/are occurring? 


Select one: 
Filtration and Reabsorption v^ 
Filtration X 
Secretion X 


Reabsorption X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 


To learn the principles of renal clearance. 


BACKGROUND: 
The underline mechanism of renal clearance can be determined from maximum GFR and renal clearance. 


SOLUTION: 

Step 1: Calculate maximum GFR. 
Maz GFR = f, - 120 mL/min 
Maz GFR = 0.75 - 120 mL/min 
Maz GFR = 90 mL/min 

Maz GFR — 54 L/h 


Step 2: Determine the renal clearance. 


— Dose 
Cenar = Bese 
_ _ 35mg 
Clrenai = 7246 mg+h/L 
Clrenat = 5.197 L/h 
Clrenat < Maz GFR 
+. filtration and reabsorption are both occurring. 


Answer: Filtration and reabsorption are both occurring since renal clearance is less than the maximum 
renal filtration rate. 


RATIONALE: 


Correct Answer: 
(Option #1): Renal clearance is less than the maximum renal filtration rate, which indicates that both filtration 
and reabsorption are taking place. 


Incorrect Answer: 
(Option #2): Renal clearance is less than the maximum renal filtration rate, which indicates that both filtration 
and reabsorption are taking place. 
(Option #3): Renal clearance is less than the maximum renal filtration rate, which indicates that both filtration 
and reabsorption are taking place. 
(Option $4): Renal clearance is less than the maximum renal filtration rate, which indicates that both filtration 
and reabsorption are taking place. 


rivauon anu reausorpuon are VOU! occurring since tenai ciearance is less uar uie maximum renal muauor 
rate. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.) Philadelphia: Wolters 
Kluwer. 


The correct answer is: Filtration and Reabsorption 


Question 9 If the loading dose of drug A in children is 20 mg/kg of body weight to be infused at a rate of 0.5 mg/kgimin, over how many minutes should 
u the dose be administered to a 32-1D child? 
Notanswered 
Select one: 

Y Fag question 

40 minutes Y 

4 minutes X 

2 minutes X 

20 minutes X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: To learn the calculation of time required for infusion 


BACKGROUND: The time required for infusion can be calculated as follows: 


SOLUTION: 
Step 1: Determine the infusion time from the dose 


Osmo/ks _ imin 
ety — Xm 


40min 


RATIONALE: 


Correct Answer: 
(Option &1): The calculated time is 40 minutes. 


Incorrect Answer: 
(Option #2): The calculated time is not 4 minutes. 


(Option #3): The calculated time is not 2 minutes. 
(Option #4): The calculated time is not 20 minutes. 


TAKEAWAY/KEY POINTS: The infusion rate can be calculated by cross-multiplication from the dose. 


REFERENCE: 
[1] Ansel, H. C., & Stockton, $. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters Kluwer. 


The correct answer is: 40 minutes 


Question 10 If 200 mg of the drug B in 250 mL DSW is administered to a 145-Ib patient, at 15 mL/h, how many mcg/kg/min is the patient receiving? 
ID: 4257 
Not answered Select one: 


flag question 3.04 mcg/kg/min Y 
1.07 mcg/kg/min X 
4.03 meg/kg/min % 
8.02 meg/kg/min X 


TOPIC: Infusion rate calculation 


LEARNING OBJECTIVE: To leam the calculation of infusion rate 


BACKGROUND: The infusion rate can be calculated as follows: 


SOLUTION: 
Step 1: Determine the weightin Kg, 1 kg = 2.205 Ib 


de ime 
Xp ien 


= 65.76kg 
Step 2: Determine the drug concentration in mcg mL, 


E 


= 08mg/mL = 800meg/mL 


Step 3: Determine the drug administered per minute 


E 


d mL 


ommi 


— 025mL/min + 800meg/mL — 200mcg/min 


